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(57) Abstract 

A nobel low-molecular-weight lipopolysaccharide having such a high safety as to permit the use thereof as a 
medicine and a high biological activity. It it obtained from microbial cells and has physicochemical and biological 
properties such that (a) h has a molecular weight of 5,000 ± 2,000 as determined by SDS-PAGE using protein markers 
and it substantially free from other stained zones, (b) it has a hexosamine content of 1 to 3 per moVcnlar weight of 
5,000 as determined by the Elson-Morgan method, (c) k has a 2-kxto-3-deoxyoctonate content of 1 to 3 per molecular 
weight of 5,000 as determined by the diphenylamine method, and (d) it has a limuhjs activity of at least 10 EUng. 
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prehensive Biochemistry)j x ^2 7#. '<?f- V 7^ • -tr/P • «>*-MBacte 
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) o Jt^WaWO/hS^LPSfeflfeSfU 'Mfc&*©SDS-PA 

GE ( S D S - * V 7 ;l/7 ; H<t5^fi8, 0 0 0 ± 1 , 

0 0 0 £fcli5, 0 0 0 ±2. 0 0 0. U 1 ~4/frf-*&. OOO.'v* 
71^ >#6±2/:5H 1 S8. 0 0 0. B§J»&a6± 2/# : jPS8, 0 0 0. K 
5 D0tfc5± l/ft=?M8. 0 0 0OLPS O&0fI¥4 - 4 9 2 4 5^&fg. #K 
¥4-4924 3-f&f8. #Bfl¥4 - 4 9 2 4 2-f #R§¥4 - 4 9 2 4 1 
^&#> ttM¥4 - 4 9 2 4 4-t&SL <&M¥4 - 4 9 2 4 0^&f8. ftM¥5 
- 1 5 5 7 7 8^f&$B. 4$H§¥6-4 0 9 3 7^&SD . ^ol/7ft*OSDS 
-PAGEICJ:5#^*4 0. 0 0 0 — 9 0, 0 0 0. U >» 4 ± 1 /iff- & 1 
10 ^+V1f^»7±l/^»1^ > ttmtt8± 1/^* 155. KDO 

tt2±'l/#?«135©LPS (WHPM-4 9 2 4 5"t&«. #M¥4-4 9 

2 4 3*f&#. #H!¥4 - 4 9 2 4 2^&#. #M¥4 - 4 9 2 4 l"t&$g. ft 
M¥4 - 4 9 2 4 m&m. #M¥4 - 4 9 2 4 0 #KJ¥ 5-1557 
7 8^&$8. tt08¥6-4 0 9 3 7^&#) . *»B*3fc©SDS-PAGEl;: 
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3 7JOLPS (#BIJ¥4-4 9 2 4 5^&fg. #Bfl3p4 - 4 9 2 4 3^&«. 4# 
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3 



WO 96/23002 FCT/JF96/00135 

(K 'vfrVIM V*9±l/#?*5. 0 0 0, KDO»2±l/^15, 0 
00OLPS (#IJf!¥6 - 4 0 9 3 7^&#. ^fM^ 5 - 1 5 5 7 7 8-^&IB, 
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5 500±2, 500, ¥ Vttl~2/#?*5, 0 0 0 , 7* $ >&7 ± 1 
/^MS, 0 0 0 . KDOlfcl -2/5^*5, 0 0 0©LP S (#K§¥6 - 
4 0 9 3 7^&«, #B8¥5- 1 5 5 7 7 8^§-&f8, #BU¥6-6 5 0 9 2^ 
$B, #M¥4 - 9 9 4 8 l^&fg, #BJ1¥6 - 9 0 7 4 5^#) , /<> hx7 
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n»&j4>K£W-£L*!>Tt>«k<. ztzMnsv&mmtom. mm<m. mmmam 

*7*7*fl&, -5yy>> ifiR7;i/3-;i/ % Kft7;u3-;wDxx^ /ujb % t*7f^ 

1 0 



W 96/23002 PCT/JP96/00135 

-tr;UP-X§§*#:. #Uxf-l/>/«j3-/I/ % 'Oht'f h^iffl 

Ufri/V^ #y*+>'xf-i/>v;i/tr^>'li&I»Hx^f L ;i/JB. ^'JA/flUft*- 
Mil LTH$!i$ *l5o 

l l 



WO 96/23002 PCT/JP96/00135 

ffiW*©flfc©*fr, ffitt©g**cjEi;T, e»lft^ Utt#. □ 

IBlOfifcA (6 0 kg) &Pft%Tl tfg~l 0 Omg, ffllk&^X 1 0 ng 
20 ~1 Omg. 0 0 ng~lmgi<l B£fc*)©lfl:4*©— lB©B3c 

ttiZo IM^T'li. ^ «»©*£lW!ltt±E©«©6 0#©l£#fil 

k «££*>©«©§££ U 1BU SN?©*3L 'hffl©»*TM:*© 2 
Ml kg£iafc$©«©B5fc£U !»*0JiaTI«l:*O 2 1 kg 
^^D©fi©B^<J:La^-e^5o ^*l6WWttl BtcilHlXli2'-4lHlgjglc 
25 ##TS#« £ <ha<t?£ So 

C©ii«Sti. d©3MH©fi$WP«L P S CDS^t^Wfe .taf^tt^wttii^a^ 
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i ) imam* 

&%mi £E-©#&K<fc»9i§^*LPS£W©tt$2LPS (JEJTn #K r 
LPSj tfcl^) £MU H«£0U iR-©^fcJ:$**W0ft#F*L 
PS*. GMtmUlti* 
5 2 ) W(k%& 

fi^S L P S 4b\fc L P S USTkCj^/S? LT 2 mg/nil ©«g©jg 
&£P3$I!U *©1 0 jt*g£l. 5ml§^'5^f-ry^f-a-7'JCffWL^:o C 
ft tittle 1 8 0 u I ©1 0% (w/v) SDS. 4 5// 1 <D5%0-*;\,* 
10 ^hi^y-JV, 9 0 ft l©CBBfe£fc8u 1 1 2. 5jk1©0. 5MHJ* 
£&(pH6. 8)fc«fctf22. 5/zl©«S7k*i0XTS8ML^SDStea«t 

10mlO10«(w/v) SDSx 17. 9 g© h U S'Vfc.fctfS. 03g 

15 © h x* i u h^om^K:»«PLTnaiL^«iMfftt«x7yy^«ft 

ftlfrft (v y y 44tl» KAttfco 2 0 X# U 7 9 »J A^T $ KYA'fcfcSMt lc@ 
JSU *>7A4|K:4lfc{t£Afts WE* 5 0 fct^T. 1 5 0 VICE 

•y h 1 6 1 - 0 4 4 3 i'<4*5 * KttU) K<fc *>aaraR»fe*m\ 

20 MELfco 

<2K* V* $ >£*!*©£* 

-if 5 ^VV-^/l/tf^CBlson-MorgaiOS (B*&4fc££ 

M» t&it&miUmi > SM£, *3 7 7-3 7 9^-S>, $& 1 Jg x KDjC-fb^ 
BAtfiflu 1 9 7 6*) KJ:»)ft©£fci)jfe»Lfc. LPS**«*IC*»LT 

25 2mg/ml©ft£©j8&£igj||U *© 1 0 0 u 1 &7>9 >J * + v 

Xf-y-y (-f 7*/T5Xtt» fcWRU Cttfcl 0 0# 1©8N HC 1&» 
flnLT 110 *CT 1 6B*|ffl)tlD*fcU ©5 4N NaOH^2 0 0 p. 1 gSfln LT 
pH*7HPIfiELA:o ^OlOOjit 1*WRU J3!l©X* »j + y 
bT ? -y fcAtU 2 0 0 # 1 ©i*HA£in;L. 1 0 5 tT* 1 . 5 ItflUnfe U dfe* 

l 3 
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TftJPL/Co ^OlOOw 1&#DIU 6 7 0 109 

Ztiaz.. IIC 6 7 1 <Dl*3SSB£iO;L. gST? 1 MttRU 5 3 5 nmi:tD 

sk^««:Sij^l^o tkamfttitrnmrntiftt in*, o - 8 o o # g / m 1 © 

5 ttXA : 7 5 zz 1 07-tr^;U7-fe h>£2. 5 m 1 © 1 . 2 5 NftlH- h U A 

tHRB:l. 6gOp-^fM>X7^fkKs 3 0 m 1 ®«ig&fc«fct/3 
0 m 1 <D 9 6 V -MD«£*o 
®KD0^*©3£« 

10 KDOMl*y7x-;l/7 ^ [7t'Jf>f*^"<>fty^h'J-(A 
nalytical Biochemistry) % S5 8#> ^lf, $1 2 3-1 2 9^-^ 19 
7 4] \z±*)Kfi>LW&kLiZo 

5 0 0ragO^7i^7; > (ftftttXttSS) . 5mlOi^;-A (ft* 
*yfi*t»!) .45ml (fQMitiS) .50ml (ft*** 

15 tttt) £«£LTKDOfctfiai«^MLfco *©5 0 0 u IK. 0. 5 0mg 
/m 1 ©*KT&S**4£#fr 2 5 0 it 1 ©7kfcfc£g£U 1 0 0V<DB9pk® 
+T'3 0»IB3WfcU (2 4~2 5T) +7 3 O&n&tilU 

Sit (BitMfFm»o *f*A/U 2 0 10) ICJ:*) 4 2 0, 4 7 0. 6 3 0. 6 5 
0 nmTOBttfcft&SiJ^L*: (ffi£fift&£* A420. A470. A630. A 

20 6 5 0<tfatt-r«5) o WMftBtLT, 0. 5 /z*;U©»£©KD07 

*««4*5J:Cf«*KI4o4ti©«*«*^t». CD KiJ:*) S ft 
««»*J:tf«Wltt»©Sfl[**n^ns, feitfS. iL/:. ft^TS; (2) 
KJ: 0 K D 0©*;U»X «*tb L Aio 
25 S=A 4 2 0 -A 4 7 0 +A 6 3 0 -A 6 5 0 ( 1) 

X= (0. 5XS, XLPSl *MDf&K) / (0. 5 XS, x 1 0 6 ) - 
... (2) 

U^Xjgttil^ 1 9 6 smzuVj >iZ&*)Mf£Ztltz1j7 h#-lfllJ*!l& 
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ajftifSfe^JdcSgfcffl^*:^ Kh*S/>«ttT**y 1*7X7-* V (ft* 
rg|g,ScDM&8n 4*. EUSOSeWSR^a^J . 1&2 2 7~ 
2 4 1 9 9 OSO ^litt&M«C<h£&(*U CO 'J A 

^XxXMiLPStfcffl&iLTfcl^n'TVSo i*n n D tLt> 3 4 5 pg/E 
5 UO-f-'3ij(E. coli) 0111 :B4^ffl^th*->/?7->^fA (£tt 

h*>J (Journal of Biological Chemistry) , $1 9 3*6 5"C-5^ 1 9 5 
10 1$E] \z£QMl&ltio 

OD (2 6 0 nm- 3 0 0 nm) TOiffiML (1 OD=4 0/<g) 
15 *fcg (AO li. &5£i::J:9*tfiLfco 

c (^>^^®^*+«K^») ) /wmx\ x l o 0 

3) itfg&Jil 

f&mmfeommi* #iBJw*-r«0T&So mat*, sds-page 

[9 4 kD. 6 7 kD, 4 3 kD, 3 0 kD. 2 0. 1 kD. 1 7. 
2kDx 14. 6kD. 14. 4kD. 8. 24kD. 6. 38kD. 2. 56 
kD Ctrfr-vi/TtiM) ] . l/->2. 3*i«fctf 4ttLPS (20tfg, 5 u 
gfc\fctfl. 2 5/zgK U->5^ 6. 7 8 titefl^fiL P S (20// 

25 gx 5^g> 1. 2 5**gfcJ;tfO. 3 1 jtzg 

&mmK&tk&m<mfc <no, BJM(D&=?mRmifim < «s 0 « 1 b® s 

D S - P A G E T« U - > 5 ^ t» 8 tts R|-l*B©tt£**L P S 6D*££M L 
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->8*<ffi^"rSo 2fc«fct>'U->5 (i, iftf^SOLP S©#£ 

5 i£^SLPS©^?S (U->8 J^ffS) fcU I X-7-U- 

^t»tf»LT*fe^©+^filt?5 kD, &fe#!B©l&l8(i3 kDfrt>7 kDT* 
itZo ttz, U->5T'(i> 2 0 //g©ffi#T-SLPS£ft»£ti-£tc&j^fc> 
£-f . U- > 2 © J: 9 ICJU^SL P S ti£ < 12*6 £fttt*o fc„ 
JBU:©l&*fr€K ^©^©ffi^HPSLPSO^Ste. 5. 0 0 0 ±2, 0 

10 0 0T'<fe*K iUOTfi*<^tC^±^tlT^5C«i:^JWL^o 

/wo 

®KDO£« 

15 C©^©(£^ ; F*LPS»C^*nSKDO(4 2. 4fi/»?i5. 0 0 0"C 

C©HD^©fi^fiLPS©'J A5^«ttW4 3. 5EU/ngT?*»9> dtl 

\zm lt, #3-01 1 1 w&o-fiik-zmm. l *:&*© l p s © u a 5 xigttn 8 . 

20 4 EU/n gT'&ofco 

C©ffeBjj©{£$^fiLPS©*>'<?:g^Ste. 0. 6 8X£lTt*ofc„ 

Z.OWJ\<D&$=f-*L P S ©&Bt£*li 0.50 %JOTT*fc o fc 0 
25 ®*fc& 

d©*W©fc^P«LPS©»MEtt9 8%J^±-e*ofc 0 

C©ttf*ti. C©l6W©fi^«L P S©^tt^tt^H^-5^J6{w?f o^o 
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(1) sm<D®$&±V&&l5& 

9mm i t®-<D*mT'mnifz&ft=?mL p s*sx&m*m i tm-vum 

•eS3l8L^LPS©#tt^ 7iIft&©C3H/Hevtf;* (B#f- + -;t/X- >J 
'<-tt^t>»A) ^ffl^TitiiL^o llMEfr£tt<5^ S-i***^ 

5 m&muzmmu ie&*:(9 5. 0,10, 2ou«ki;4Omg/kg0ii^ 

(2) K»>sm 

10 ft^OiS^ CO^c^iL P STtt^f tl©S^ilCiJ^Tt)V^70 
£ft-j\ LD s ,li4 0 mg/k gJEUiT* o fc*< x LPST'lil 0 
4b\fctf2 0mg/kg©#5*-e£#j&<5Et:U LD 8 .tt7. lmg/kgT* 
o fc 0 tt*>\ *£«®U& J: tffi^TI LPS LTStt* L 

15 ftl 



20 









(ng/kg) 




(X) 


LDso 
(mg/k g) 


LPS 


5 

1 0 

2 0 


0/4 
4/4 
4/4 


0 

1 0 0 
1 0 0 


7. 1 

(6. 0-8. 6) 


LPS 


5 

1 0 

2 0 
4 0 


0/4 
0/4 
0/4 
0/4 


oooo 


> 4 0 



en im^mn^tfVMcm 

a»W2tig-©fi^?«LPS«rlE*^0 4 0. 8 0£«fc£M 6 Omg/ 
kg©*#TlM*rtlcft4LA:Ci^ *>\fctfL P S£ 1 Efcfcf? 5. 0 N tftit 
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(2) i*ifc*£JJI 

ZOU&Ol&mi.. ^2IC^-rt*J*9T*So $t2frbtybfrtl£?lZ* LP 
S 5. Omg/k g©ft4*T2 5%zK £fc 1 Omg/k g<Dft4*Ttt7 5 

«T?5EtItf1% 8 0*5«fctfl 6 Orag/kgCja^im 1 0 OWJEtLfco 
K> > ffi^SL P S tt. ft*© LPS IcJt LTS&TSttCDte^C <ha<¥PJ! Lfco 



£2 



8* Vc 


» 9k ft # 


(ng/kg) 




JEW 

(%) 


LDso 

(mg/k g) 


LPS 


5 

1 0 


1/4 
3/4 


2 5 
7 5 


7 

(2. 5-2 0) 


LPS 


4 0 
8 0 
1 6 0 


0/4 
4/4 
4/4 


0 

1 0 0 
1 0 0 


5 7 

(4 7 - 6 8) 



£3 





(LDso) (mg/kg) 


» BR rt ft 4 


LPS 


7. 1 (6. 8-8. 6) 
7. 0(2. 5-2 0) 


ft£?«LPS 


5 7 (4 7 - 6 8) 
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A) <om&m^ lE*fc»)0. K 1 . 0. tfciil 0 # gOlSJfeflll <tE& 
CD^TUitL^fi^SL P S. 1 tmCXmT'&btltzL P S 

5 ^UtLfio 

CO«k-5tcLT#t,n^:#lftl?ll4»OTNFgtt^ L 9 2 9 MW-T 
(cSo'<^T'fiiJ^Lfco «t>^. L 9 2 9fflllia^5%^v/BSElfil7t^W^ 
3MEMi£JfeT8 xiO'i/100// 1 ©»£lCfg$!!U Cft£9 6ft¥l£7 
I/- h©&5tfc: 1 0 0 lo'oil, 3 7 2 B*F«g. 5%C0 2 #lETT^« 
10 LAio %<D&79 1 f-;'?'(i/>D&l u\/m\£t£Z£oimijaL MEM& 
*TiHWmLfcJliaitt»*A:tt»tt»JHt hTNF-a (IM^) £5 0 

OH^fctft. 3 7^©PBSTftfrL^J&£^£lclX9lifc£x 0. 

15 C©ftfe«*OD (5 9 0 nm) -C©ft*g£|&«<!: LTJttfcU MttttlRU: L 
Tffl^fcTNF-a<D#»l*t»*«t©Hff*|>tlcTNFjSttMieL^. 
*®mm*. ^4i:*tifc0fft- 3 fc o *4KH3l,»TTNFfittM4H|3E 
C©8**&. C:©!&iP!©teOTaLPS0TNFg£$frmii. 
1 ©:£fcT?*f £4lSft*©L P S©*n*±lslSC tjWJ&frittofco 

20 



£4 





LPS* 

(tf g/E) 


TNF^tt 
OMfc/m 1 ) 


LPS 


0. 1 


0. 5 




1. 0 


2. 1 




1 0 


1 5. 2 




0. 1 

1. 0 
1 0 


4. 5 

1 3. 2 

2 8.3 



(f>f73ttS) 1 0 »f x^x (fM"7n*±8!l) 5g. Na 
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c i (.ntfmmxmiiMo 1 o g^msTki u * bMzmau neoh 

fD**fc3Sl2m$i!o tirft) £0. l%OSiJ^T'^*nL^«! (OTL-fWSJft 
10 0ml <DAofc5 0 0 ml§O«a77X3i: % -8 0tT# 
5 ffdJlTl^S'ff hi7 • 7?vJ 5 >X(Pantoea agglomerans) ##ig$$;ir"=> 

#-3p--^klt««u 3 svzi&mtii&mL 1. 

0 0 0ml ©L-^H-^l&OAo^:3 U -y H/l>£©fiP75*:U::ttaU PES 
$ 7 U y h^OL-«H4»OAofc 1 0 U -y h^O$±S7 r -> 

o^ieu &7 o goMtt*i§iau cn*aws«#L^:o 

S|i£##g{*ft 7 0 g& 5 0 0 m 1 (Dm^izmm U 5 0 0mlO9 0%H 
7xy-/U*8StDLT6 5-7 0TCT?2 OdlBHI^Ls JW3ILs 1 0, 0 0 0 Gs 

4 ire 2 o&n&&tt9U 7k«£0jRLfco ?xy-A«Mi;:iigf&Ei:H 

15 -©«fE*E«U 0JRLfc2@<D7kS££U lWLT7x/-;^ii 
U £*rrt»[£PB#«iS§£iS (7F<Tr>f^ • UK- 2 0 0) 

X'7 7 -Xh-7D-) W % lOmMMX-HCl (pH7. 5)43* 
1 0 mM©N a C 1 fc^t^WTfttfift*** 5 AlCii&U 2 0 0 -40 
OmM NaC 1/1 OmMh 'JX-HC 1 (pH7. 5) T'J AvXgftid 

25 ftS£tt&U ft 7 0 g<2)fiB{tfrbtt3 0 OmgOffiSiLPSfciffco 
% 1 Elfc«fctfm 2 Elte&L P Sti**© S D S - P AG E0T*S o 



z o 
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kit, nmm£*LTz<D&w&zzKnmfr^m#mizt&w?2i)^ con 
mmmi 

5 tm&<Dlj&T''&tzinmLP S 1 0 0mg£5mg/ml©»art?or 

:M*U«7A N 5mM EDTA- 2 N afcJ;^ 0 mM h U 
pH8. 3] C&tfU ttSlLPSfcJfc2 Oml*t7r^'J^S- 2 0 0 HR 
ii=>U (7 r ;l/vi/Ttt«!) ©±®{c»^(caJiL. CO. 2 

10 **'>3-;UBtf-HJ«7A mMmftWb . 0. 2M^t^hU^A. 5mM 
EDTAfcJitfl OmMh ax-SK*^^ pH8. 3] K«i:9$fo5fc 1 6 m 
1 /are 8 0 0ml (50 #fg|) SUl Lfco 

tltzmttifc^ 75^i/ 3 >3l/^- (T F'<Vf? ?*t$2„ SF2 1 2 0) 
15 KJ:«37>HU *U)©2 4 0ml ( 2 4 7? a >#) £g|£U 1 0 m 

l/77?-> 3 >T?8 0 77^->g^I^. fctfl L^B^O^m 
x y -;k/flffflft& (*S#fi:jB. r«5c«o»ft • % 2 JEj . 
1^5 0-5 2^-^ Sfe£fciilK-tr;/*- x 1 9 9 0$O K<fc 9tt©5£*£frl.\ 

«aj^«8*pi^^o &t>nfc«ftittflg<D*£m^bs LPs©#£a<¥&3ns# 

20 II (77^-> 3 >3 0-6 0) 75^-> 3 >3 7-5 5 0*75^-> 3 

>0. 5ml*I^TSDS-PAGE^l\ L P S<DiftM'*9 — l'%:Wl'<tZo 
77^-> 3 >4 5 - 5 5tt, C#?«fo5kD) LPS® 

**<ffiJ6 £*U 77?i/ 3 V3 7 -4 4 «K7^F«*i«fc Cffi^^JKD^O L P 
Si)<mit>h>tltz<DT\ 7 5 9 i/ a > 45-5 5 (DQkft^M. LPS 9tW&tf&> t & 

25 9££lC«f$8Lfco 

ffi^F* LPS i»©x^ y -;i/*yi£ <* £ i;: 2 @S« U x ♦> n - 
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mmmz 

5 h >J«7A8 g £1111*1. OOOmllMU 1 2 ltt 1 5 ^ISJiftBILfc 

mTznz&mmi&t^?) „ s^nfei o o m ik 4 o%£flr?$ r *->«>A 

&&1 Om 1 *S«fctfO. 4 SSv^rt'f h^'J >&»E3m 1 ZmmttolzfaljaL. Z 

-?7* : s*3l*-^=j-h4 h^U >*&ifel 0 0ml OAofc5 0 Oral§©SP 
10 77X3i:> -V-Jlt**? • i ^(Salmonella mi nnesota)ft : fiF®tS|?A , '^#—=i 

S^lC, 7 U -y hiP©v/**>f A— ^5*-f h^tf >^CAofc 1 0 U y 

a&*S##B##) 5 0 g& 5 0 0 m 1 ©mSTKlwffliS Ln 5 0 0 mlO90«i 
7x;-;^JlDLT6 5-7 CC-C2 0$MBHI*U ?MPU 1 0, 0 0 0 G> 
20 4 °CT' 2 0 £IB&bft8U *Ji*l3ttLfc« 1 HJflKt 

ai^frtft^lB^aiaSiS (T Ktfr^T-** * h-a-tt. UK- 2 0 0) 

tZo 

^ . 7r -x h • 7B-) lOmMh'U-HCl (pH7. 5) fc<fc 

1 0 mMON a C 1 *£tt*«retm*tt** 5 U 2 0 0-40 

OmM NaCl/lOmMhVX-HCl (pH7. 5) T"J A 5 
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«£&&U ft5 0 g©SB<*^t>jKj2 1 0 m g ©ffig! L P S &®tz 0 

£©ffi»!LPS8 Omg^i^ll <tP-©2ffcT'. SXft+i'a-Att 
h U A££W^*^fcfc&«&K&fi¥U •fe77*U;l'S-200HR*75A 

C©fi»?«L P S©$WP«, KDO£M3J:tf's*7-9- S >&£liiIie!iS*0! 1 

£ra-©#ft-c«WELfcit** -fcttene, ooo. 2. oife/ft?S6, 0 

10 0<K*Jj:tf2. 0 0 0T*ofc, 

LPS©SDS-PAGEEI^^-o H^U-^'l tt* >'<?ff43«fctP*y^ K 
v-*- [94k D. 67k D. 43k D. 30k D. 20. lkD. 17. 2 
kD. 14. 6kDx 14. 4kD. 8. 2 4kDx 6. 3 8kD*J«fcU t 2. 5 

15 6kD (yy^i/rnm ] ^ l/->2. 3 *5«fctf4 «f*Jj-*S/3-Jl/B* h 
U">A#ttTT?©W*iiir©IM!LPS (20/(g, 5jt*g4b\fctM. 2 5// 
g) „ U->5s 6. 7*>i:tf 8ttffi#^*LPS (2 0#g N 5 g. 1. 2 
5 // gfccfctfO. 3 Ug) T*5o 
HTtt. **W©tt5HP«LPS^t^©^m?*S. 

20 ~4fC;fc#Ste#FSLPS*l;L U A^X-rX Mc«fc.SiE#^;ftLPS&** 

nmm 1 x-n &*ifc«$HP«L p s o . o 4 g 

6%HPC|L« 17 8g 

25 xx7y>»*;u? 8g 

>*I/-f isa-r>Zf> 1 4 g 

£Lb*»fDU Urftfcft^JTifcLT. ft»?*LPS*£tf0. 5 g<Dm\Z 
l^SS! U /wo 
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mmm 1 -em t>titz&#?m lps i mg 

1 0 0 m 1 

5 HJfefli 1 -eff&ftfcffiJH^L PS 0 . 1 g 

8 0g 

1 0 0 0 g 

10 *5Sr«4 (SJtffi) 

»m-e#e»ftfcfc»?*LPs o. 5 mg 



10 0 0ml 

15 



20 



25 
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st $ © K 1 

1. »MMH**te>»£*U &©a) ~c) <MHfc¥ttttW 

a) 9>'<9nv-f}-*m^TSDS-PAGE&VMfeltzft=?-mi)<S, 0 
5 00±2, 0 0 0 ttC^fcfcllllWfcBtttt^Ct 

b) i;UV>-^;U^>^{C«k«9fiiJ^LA:^V-9-i 1 ~ 3 jB/fl-^fi 
5,0 0 QT'&ZZt 

c) -^7i-;b7; >&lc<i;*)S!l£L/c2 Y-Z-?**i/1t9 h*-h£ 
1—3 5 . OOOfiS^i 

io y y * » * 5 -f Ko 

2. ft£4MM**&«&tu ft© a) ~f) 0«fk¥W:fcJ:tf£1M*Wtt* 

o o±2. ooot*^ te»c*feff*iarwicB«>tt^c:i 

15 5.0 0 0-e*£C<i: 

c) ^7i-^7; >^{Cj:»3Sa^Lfc2-yh-3-7 J ^-*>^-^ h*- h£ 
«*<l-~3fl/a?*5. OOO-e^SCi 

d) 'H7Xgtt^ 'J>tt<<h*>l 0EU/ngm:t 

e) 1% (MS) £iTT*5C«t 
20 f ) 1 % (fi*) OTt?*SC<h 

u y -9- ? * 5 -r Ko 
® y##y-y-?*5-f Ko 

4. ^5 A|fttt*£1to&< s /<> hxT(Pantoea) MlcM*-S*£tt*fctt-y-yu 
25 * * 5 (Salmone 1 1 a) MIC** £ 5 S&#©igll)& 3 JUfcEfUDfta? * 

y ##yif*rt5-f Ko 

5 . ftftDflSHJii i - 4 «©^n^ 1 5i»cE«©ttOT« y y -y- y * v >r 

6 . f&3fc©iEffls& i - 4 mat>totifr i «icE«oftOT« y y ? * ^ 4 
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